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during the whole motion the condition that the optic axes 
shall intersect at some point of the object whose mo¬ 
tions we are following. Besides this, the motion of each 
eye about its optic axis is found to be connected in a 
remarkable way with the motion of the axis itself. 

The mode in which Helmholtz discusses these pheno¬ 
mena, and illustrates the conditions of our command over 
the motions of our bodies, is well worth the attention of 
those who are conscious of no limitation of their power 
of moving in a given manner any organ which is capable 
of that kind of motion. 

In. his other great work on the “ Sensation of Tone as 
a Physiological Basis for the Theory of Music,” he illus¬ 
trates the conditions under which our senses are trained 
in a yet clearer manner. We quote from Mr. Ellis’s 
translation, p. 95 :— 

“ Now practice and experience play a far greater part 
in the use of our senses than we are usually inclined to 
assume, and since, as just remarked, our sensations 
derived from the senses are primarily of importance only 
for enabling us to form a correct conception of the world 
without us, our practice in the observation of these sensa¬ 
tions usually does not extend in the slightest degree 
beyond what is necessary for this purpose. We are 
certainly only far too much disposed to believe that we 
must be immediately conscious of all that we feel and of 
all that enters into our sensations. This natural belief, 
however, is founded only on the fact that we are always 
immediately conscious, without taking any special trouble, 
of everything necessary for the practical purpose of form¬ 
ing a correct acquaintance with external nature, because 
during our whole life we have been daily and hourly 
using our organs of sense and collecting results of expe¬ 
rience for this precise object.” 

Want of space compels us to leave out of consideration 
that paper on Vortex Motion, in which he establishes 
principles in pure hydrodynamics which had escaped the 
penetrative power of all the mathematicians who preceded 
him, including Lagrange himself; and those papers on 
electrodynamics where he reduces to an intelligible and 
systematic form the laborious and intricate investigations 
of several independent theorists, so as to compare them 
with each other and with experiment. 

But we must not dwell on isolated papers, each of which 
might have been taken for the work of a specialist, though 
few, if any, specialists could have treated them in so able 
a manner. We prefer to regard Helmholtz as the author 
of the two great books on Vision and Hearing, and now 
that we are no longer under the sway of that irresistible 
power which has been bearing us along through the 
depths of mathematics, anatomy, and music, we may- 
venture to observe from a safe distance the whole figure 
of the intellectual giant as he sits on some lofty cliff 
watching the waves, great and small, as each pursues its 
independent course on the surface of the sea below. 

“ I must own,” he says, “ that whenever I attentively 
observe this spectacle, it awakens in me a peculiar kind 
of intellectual pleasure, because here is laid open before 
the bodily eye what, in the case of the waves of the in¬ 
visible atmospheric ocean, can be rendered intelligible 
only to the eye of the understanding, and by the help 
of a long series of complicated propositions.”—(“ Ton- 
empfindungen,” p. 42). 

Helmholtz is now in Berlin, directing the labours of 
able men of science in his splendid laboratory. Let us 
hope that from his present position he will again take a 


comprehensive view of the waves and ripples of our intel¬ 
lectual progress, and give us from time to time his idea 
of the meaning of it all. 

J. Clerk Maxwell 


THE UNIVERSITIES BILL 
EOPLE’S notions of “reform” differ very much 
according to their interest in or knowledge of the 
kind of thing to be reformed. At present there is much 
talk of university reform, but there is really no proposi¬ 
tion before the public for reforming the universities. 
The Government Bill is simply intended to adjust 
certain parts of the machinery of the ancient corpora¬ 
tions at Oxford and Cambridge and to oil the wheels 
which with the lapse of time have become rusty. 
There is no intention to make Oxford and Cambridge 
wf at they were three centuries ago—namely universities 
in the sense in which the word “university” is applied 
(excepting the cases of London and Durham) to every 
other institution claiming the title in civilised Europe. 
The historic process by which the endowed boarding¬ 
houses at Oxford and Cambridge known as colleges fell 
into the hands of the clerical party, and subsequently 
became possessed of the sole control of the university, 
suppressing the higher Faculties, with the exception of 
the Theological, and driving from the university all 
students but those who could afford to make a ruinous 
annual payment to the cooks, butlers, scouts, and tutors 
of one college or another in exchange for indifferent board 
and lodging and a “ religious education ” in a school-boy’s 
horn-book, under the disciplinary system devised by the 
Jesuits, is not to be reversed. No re-constitution of the 
Faculties—the absolutely essential step in the reformation 
of decayed universities—is proposed, nor is the Bachelor- 
of-Arts curriculum to be relegated to its proper place— 
the preparatory schools. The colleges are still to have it 
all their own way, are to be allowed still to compete with 
one another in buying at the rate of 100/. a year the 
chances of distinction which a promising school-boy can 
give by entering his name on the college-books ; they are 
still to pursue the fruitless task of training these youths 
so as to obtain for the college the largest possible number 
of “ first classes ” in an examination arranged and con¬ 
ducted by the colleges (whose representatives far outnum¬ 
ber the professoriate) in subjects and methods whicn the 
student should either have dropped at the threshold of 
the university or should pursue in a spirit and with a 
thoroughness incompatible with the conditions of these 
competitive examinations. Prize fellowships awarded 
by competitive examination are still to be the in¬ 
centives to these mercenary studies on the part of 
the young men j the university professor, even though 
he may be multiplied by two, is still to occupy the am¬ 
biguous position which is at present his lot—by right the 
director of the studies connected with his chair, but, in 
fact, shorn of the privileges and functions of his office 
through the eager competition of colleges for examina¬ 
tion honours and tutorial fees. Worse than all, the ridi¬ 
culous “matriculation” examinations are not to be 
superseded by a thorough university matriculation exami¬ 
nation—to the want of which the disgraceful inefficiency 
of school-teaching in all our public schools is due. 
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It is true that it is only within the last quarter of a 
century that the full supremacy of the Theological Faculty 
in Oxford has been attained by the practically complete 
effacement of the Medical Faculty, the Regius and 
Clinical chairs in which are now held by one professor, 
who appears to have acquiesced in the total cessation of 
medical study in Oxford. It is also true that within the 
same period the Faculty of Laws has made a partial re¬ 
appearance, and musters a few' non-professional students, 
whilst under the stimulus afforded by competitive exami¬ 
nation and prize fellowships, something more in quantity 
than, but still identical in kind with, the class-work taught 
at school to boys of from fifteen to eighteen years of age, 
is now sedulously driven into the undergraduate’s brain by 
his college tutors ar.d lecturers. It will also be adduced 
by the apologists of the present university regime, that 
over 80,000/. have been spent at Oxford on a palatial 
edifice for the encouragement of the long-neglected 
studies which are ranked as physical science. It should, 
however, be thoroughly understood that the sum in ques¬ 
tion has been primarily devoted to the production of an 
architectural monstrosity, the University Museums, which 
though pleasing to the aesthetic persons who invented it, 
does not provide the accommodation which the subjects 
require, nor even so much as could, in the absence of 
aesthetic muddling, have been obtained for a fourth part 
of the sum quoted with so much assurance. 

The actual facts which are given below show what is 
the constitution of the University of Oxford in the way of 
professors, college-teachers, and students, and to what 
studies they respectively devote themselves. These 
figures entirely refute Mr. Lowe’s recent statements to the 
effect that whilst the honour-man at Oxford has a good 
education, and the pass-man a very bad one—the 
pass-men far outnumber the honour-men. Clearly Mr. 
Lowe had not troubled himself to ascertain the facts 
before making his attack, which was intended to show 
the danger of allowing the Owens College to become 
a university. Mr. Lowe’s conception of a university is 
limited by the model of that w'hich he represents, and 
accordingly there is little comfort to be derived from his 
attacks on Oxford for those who believe in “ the univer¬ 
sity ” as it exists in the great German home of univer¬ 
sities. 

All that has been written and said within the last three 
months on the university question shows that there is a 
most serious ignorance among our public men of what 
universities are, what they can do, are doing, and how they 
do it, both in Great Britain and abroad. Only two 
members of the House of Commons, Dr. Lyon Playfair 
and Mr. Grant Duff, appear to have so much as an ele¬ 
mentary acquaintance with the subject on which they are 
about to legislate. Even Mr. Goldwin Smith, who has 
returned to England full of wisdom gained in the Far 
West, expresses his belief in the college system because, 
forsooth, certain mushroom institutions in America 
which are defective as universities, have no colleges or 
boarding-htmses. Had Mr. Goldwin Smith travelled 
east instead of west, he might have formed other and 
sounder conclusions after a study of German uni¬ 
versities. 

Under these circumstances, though it is a matter of 
profound concern, it is not surprising that the Government 


Bill contemplates no change which will re-create Oxford 
and Cambridge as universities. They will remain each 
a congeries of finishing schools for the sons of the 
wealthier classes—where a man may learn, as Dr. Lyon 
Playfair has said—how to spend a thousand a-year, and 
to spend it with some discretion, but not how to 
earn a thousand a-year—how to make himself a useful 
member of society valuable at that rate. 

To fit a man for a career in life, the task which is 
undertaken by every other university worthy of the 
name, is absolutely what Oxford and Cambridge refuse 
to do, and what legislators ought to force them to do. 
Poor men, or men of moderate means, can only afford to 
send their sons to an English university in order that 
they may become clergymen or schoolmasters, or on the 
chance that, as in the Chinese mandarin selection, they 
may, by submission to the tyranny of a competitive 
examination, win a prize fellowship. 

Those who desire and see in the future a true univer¬ 
sity reformation—having nothing favourable to their 
views to expect from the action of the Commi ssioners 
appointed without definite instructions by the present 
Government Bill—have none the less much to fear and 
to combat. It is admitted on all hands that the powers 
of the Commissioners are very great, though they are not 
definitely instructed as to how they are to employ those 
powers. Practically it will come to this, that the Com¬ 
missioners will simply empower the resident fellows of 
colleges to do what they have long wished and sketched 
out, namely, to marry and settle down permanently in 
the university as. college lecturers and tutors. This 
boon will be granted to the colleges in exchange for an 
immediate ten and a prospective fifty thousand a year, 
which will go to paying for new university buildings and 
for some new (as well as additions to the stipends of 
some oid) professorships. 

The new professors will be in the same ignoble position 
as the old ones, since no change in the constitution of 
the government of the university is contemplated, and 
there is no reason to suppose that they will make the 
university more remarkable for research and less remark¬ 
able for apathy, than does the existing body. The cleri¬ 
cal restriction on headships of colleges—sinecures varying 
in value from i ,000/. to 2,000 1 . a year —may be removed 
by the Commissioners, but is not necessarily to be so ; 
nor is provision made for abolishing headships altogether. 
The nature of the duties of the college lecturers and 
tutors who will become a more formidable body than 
ever, when allowed to root themselves with family sur¬ 
roundings, will not be regulated by the Commissioners, 
nor the subjects which they shall teach. At the same 
time the non-resident fellows will have their term of 
tenure limited, and their influence in college government 
will be diminished, even if they are not altogether ex¬ 
cluded from a share in it. The result of these changes 
will be greatly to strengthen the college system of pre¬ 
paring pupils for the examination race-course, and to 
render it more difficult than ever to remove the injurious 
antagonism which at present prevents any real co-operation 
among the colleges for the common good of the university. 
The cessation of this antagonism might have been effected 
once and for all by empowering the Commissioners to re¬ 
constitute the Faculties, and to combine in them equally 
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all college teachers and professors, to be organised into a 
series of consentaneous teaching bodies, one in each 
Faculty, 

In sketching what seems a possible and satisfactory 
scheme for the university reform of the future, it is de : 
sirable first of all to ascertain what sum of money can be 
spent with advantage in a single locality like Oxford ; 
and, secondly, what can be reasonably done with the 
surplus funds now administered through Oxford. It ap¬ 
pears that about 400,000/. a year may be reckoned as the 
immediate prospective revenue of the colleges and uni¬ 
versity of Oxford. Of this, 150,000/. a year would nobly 
endow a reformed Oxford, leaving 250,000/. a year for 
other purposes. The University of Oxford is generally 
regarded as a place, whereas it is essentially a corporation. 
Whilst the University could not with benefit dispense 
more than 150,000/. a year within the city of Oxford, there 
is no reason why it should not have a series of institu¬ 
tions connected with it in London, or even in other great 
cities. The universities founded in this way by the sur¬ 
plus revenues of Oxford and Cambridge in London, Bir¬ 
mingham, Manchester, Leeds, and Bristol, should be 
equally endowed with the parent universities, and might 
form as do the German universities a series of co-operating 
institutions from one of which to another the student 
could pass as the special direction of his studies might 
determine, and the professorial positions in which (of 
graduated value) would furnish a ladder to be climbed 
by those who devote themselves to the professorial 
career. 

Leaving the question aside, as to the ultimate disposal 
of surplus revenues, there is no doubt that with the intro¬ 
duction of a system of professorial teaching, combined 
with a rigid pass examination, and the removal of the 
baneful “competition for honours,” Oxford could be 
maintained in external appearance much as it is with 
150,000/. a year of endowment. The college buildings 
would remain as boarding-houses and would have to 
compete as such with the ordinary lodgings in the city. 
There would be a limited number (two or three in each 
college) of domestic “tutors'’ or house-masters to pre¬ 
serve order and give advice to the students resident in 
colleges, whilst the entire teaching would be performed 
by the greatly-increased professorial staff. 

With or without the more radical points of this change, 
any Bill professing to reform Oxford and Cambridge 
ought to embrace the following provisions, or some at 
least of them; none of them are comprised in the Govern¬ 
ment measure. 

1. The creation of new professorships and their arrange¬ 
ment with the old ones in Faculties (say Theology, Law, 
Medicine, Physical Science, and Literature), on as com¬ 
plete a scale as the most fully-developed German uni¬ 
versity presents—say Leipzig—where with a total revenue 
of 50,000/. a year the University has 115 professors as 
against 43 in Oxford. 

2. The giving of the sole control of the curriculum of 
study in each Faculty to the official members of that 
Faculty, together with the sole right to appoint examiners 
and to elect to vacant professorships. The existing 
“ Boards of Studies ” might without difficulty be deve¬ 
loped into the required Faculties. 

3. The exclusion of all non-resident graduates and of 


persons not officially recognised as teachers (members of 
Faculties) from participation in university government. 

4. The imposition of a thorotigh matriculation examina¬ 
tion (to embrace the elements of physical science and 
other modern studies) on all students seeking admission 
to the university ; the subjects of examination and 
standard to be arranged and determined by a committee 
of the faculties in concert with other great national educa¬ 
tional bodies. 

5. The abolition of “ college monopoly,” and the introduc¬ 
tion of free trade in the boarding and the teaching of 
undergraduates—firstly, by permitting an undergraduate 
(whether enjoying a college scholarship or not) to reside 
where he may find the cheapest and best accommodation 
either in or out of college; and secondly, by pro¬ 
hibiting any compulsory exaction from him of attend¬ 
ance on, or payment for, any teaching which he does 
not voluntarily select as the most likely to add to his 
knowledge, or to enable him to pass with credit the only 
examination he would have to undergo, viz., the “pass” 
examination of the faculty, admitting him to the degree of 
Bachelor or of Master. 

6. The institution of a Doctor’s degree to be given in 
the Faculty of Science, and in that of Literature after the 
degree of Bachelor, on presentation by the candidate of 
an original thesis to be approved by the Faculty, and to 
be published (publication being indispensable). 

7. The annual assignment from surplus revenue of 
some thousands a year to each Faculty to be dispensed 
by them in special missions, explorations, travels, and 
researches. 

8. The general control by the State Government of the 
finances and public ac;s of the university. The con- 
tinual control of a richly-endowed corporation by the 
State is an indispensable safeguard. 

9. The prohibition of the employment of any collegiate 
or university funds for any ecclesiastical purpose or for 
any other non-academic purposes. 

10. The removal of all religious tests in connection 
with any office (professorial or other) held in the uni¬ 
versity or colleges, as well as the abolition of all compul¬ 
sion. in regard to religious observances such as are now 
exacted from undergraduates. 

To make all or the major portion of the changes here 
advocated would be truly to change the character of our 
English universities. They would be restored to national 
uses as universities worthy of the name ; they would 
cease to be the “ Kindergarten” of the wealthy classes, to 
whom they belong by no right, and by whom they have 
long been appropriated and misused. 

APPENDIX. 

Facts with regard to Teachers and Students in the 
University of Oxford , derived from the “ Utdversity 
Calendar” of 1875. 

There are about 2,400 undergraduates, or persons in 
statu pupil lari , on the College and University books ; 400 
of these graduate in each year, the average time spent in 
the University being over four years. 

Of these 75 per cent, read for honours in the various 
schools or Faculties, whence it appears that there are 
about (probably less than) 1,800 students in Oxford 
reading for honours. Of these 1,800 it appears that 33 
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